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TAMPER EVIDENT SAFETY SEAL 

FIELD OF THE INVENTION 

The present invention relates to improvements in the ^ 
sealing of bottles; and, more particularly, the invention 
relates to an improved tamper evident safety seal for 
bottles, having an integral pull tab. 

BACKGROUND OF THE INVENTION lo 

Aluminum foil seals are in conmion use for sealing the 
mouths of bottles, especially bottles containing consum- 
able products such as pharamaceuticals» food products, 
etc. The aluminum foil seal is adhered to the upper end - 
of the bottle neck, which deHnes the mouth of the bot- 
tie, inimediately following the filling of the bottle with 
the consumable product in question. These common 
seals accomplish two important functions, i.e. they first 
serve to ensure that no foreign material has entered the 
bottle after it has been filled with the intended product, 
and they second serve to prevent purposeful tampering, 
because access to the interior of the bottle cannot be 
achieved without destroying the seal. 

These aluminum foil seals are available in a number of 
forms, including aluminum foil coated with polymer, 
and polymer coated aluminum foil laminated to paper. 
The polymer coating serves to facilitate adherence of 
the seal to the edge of the bottle neck such as by heat 
welding. The bottles commonly used are plastic bottle, 
although it is also possible to use a glass bottle with a 30 
polymer coated neck end. Such seals are also available 
coated with special polymer which will even adhere to 
uncoated glass. 

A major problem of these prior seals is they are ex- 
tremely difficult for the consumer to remove from the 35 
mouth of the bottle. There is nothing of which the con- 
sumer can grab hold in an attempt to remove the seal. 
Consequently, the consumer usually must use a tool 
such as a knife, or merely poke a finger through the seal. 
This in turn results in a second problem, i.e. the flexible 40 
aluminum seal is not completely removed from the edge 
of the bottle neck, and is therefore ragged around the 
opening making it difficult to remove the product. 

Solutions have been proposed including the forma- 
tion of tabs along the edge of the seal which project 45 
beyond the neck of the bottle to help facilitate removal 
of the seal through grasping by the user. In one form, 
which has not been largely discarded by the art, a plu- 
rality of small protuberances are provided about the 
periphery, but these protuberances by necessity are no 50 
greater than the depth of the bottle screw threads so as 
to prevent such protuberances from becoming welded 
to the bottle cap or interfering with the screw threads. 
However, tabs or protuberances of that size are not of 
an adequate length to be easily grasped by the con- 55 
sumer, and therefore this solution to the problem has 
not proven successful. 

It has also been proposed to use a bell shaped tab 
folded on top of the aluminum seal. This expedient 
provides a partial solution to the problem in that the bell 60 
shaped tab is sufficiently large so that it can be grasped 
by the consumer and will usually have sufficient 
strength so as to permit removal of the seal from the 
bottle. However, sometimes the seal will tear leaving 
the consumer with either insufficient remaining tab to 65 
grasp or no tab at all. Also, when a plastic bottle cap is 
used, steps must be taken to ensure that the tab does not 
sea! to the cap, e.g. a secondary paper liner or wax 



890 

2 

paper liner will need to be used which increases the cost 
of the package. A major problem is that the manufac- 
turer of a seal with such a tab requires substantially 
greater processing costs. Thus, either an odd shaped 
stamping die must be used, or two stamping dies are 
required, one for the bell shaped tab and one for the seal 
or body portion itself. Moreover, a second mounting 
device for assembly is necessary, i.e. one cannot use the 
same die for both stamping and mounting the seal 
within the cap. The coordination of this equipment is 
time consuming, difficult to maintain accurate, and 
expensive due to the number of operations required on 
different pieces of material. 

French Pat. No. 2,327,161 shows the manufacture in 
a single stamping operation of an aluminum foil seal 
having a tab, after which the seal is mounted onto the 
mouth of a tube and sealed thereto by induction heating. 
While the method of patent solves one of the problems 
mentioned immediately above, i.e. the problem of the 
use of either a complex die or separate dies to punch the 
two portions of the aluminum seal, it does not solve the 
remaining problems outlined above. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
overcome deficiencies in the prior art, such as men- 
tioned above. 

It is another object of the invention to provide im- 
provements in the provision of tamper evident safety 
seals. 

It is yet another object of the invention to provide an 
improved tamper evident safety seal having an integral 
tab making its removal simple and effective, and yet 
which is inexpensive to manufacture and install. 

It is still another object of the invention to provide a 
tamper evident bottle sealing system which is capable of 
use in a variety of different situations. 

It is a farther object of the inviention to provide an 
improved method for making a tamper evident seal 
with a grasping tab and for installing same. 

It is still a further object of the invention to provide 
an improved tamper evident safety seal having a pull 
tab of increased strength. 

These and other objects and the nature and adv^an- 
tages of the instant invention will be more apparent 
from the following detailed description of various em- 
bodiments of the invention taken in conjunction with 
the drawing. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is an exploded perspective view showing a 
bottle with an improved tamper evident safety seal in 
accordance with the present invention; 

FIG. 2 is a greatly enlarged, schematic, cross-sec- 
tional view of a standard material from which the im- 
proved tamper evident seal of the present invention 
may be formed; 

FIG. 3a is a view similar to FIG. 2 showing a tamper 
evident seal material of increased strength; 

FIG. Zb is a plan view of a scrim material which may 
be used in the manufacture of the material of FIG. 3a; 

FIGS. 4-9 are schematic, exploded, partial sectional 
views of various embodiments of the present invention; 
and 

FIGS. 10-12 are schematic illustrations showing 
manufacture and assembly of improved tamper evident 
safety seals according to the present invention. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

With reference to FIG. 1 there is shown a typical 
bottle 10 having a screw cap 20, the bottle 10 having its 
mouth sealed with a tamper evident safety seal 30 in 
accordance with the present invention. The bottle 10 
may be conventional, formed of either plastic or glass, 
and having a body portion 12 and a neck 14 defining at 
its upper end the bottle mouth and having an external 
thread 16 and a circumferential bead 18. 

The cap 20 may also be of conventional constructionj 
either metal or plastic, but most desirably plastic such as 
polyethylene or polypropylene. As is conventional, the 
cap 20 has a top wall 22 and an inteinally threaded 
downwardly depending circular side wall 24. The exte- 
rior surface of the circular side wall 24 may be desirably 
knurled or provided with vertically extending ridges 
and/or grooves to assist the consumer in grasping the 
cap 20 when screwing it onto or off of the bottle 10. 



to 



IS 



the thickness of the body portion 32.. Moreover, the 
paper layer 42 is always on the upper surface, with the 
polymer coated aluminum layer 38 facing downwardly. 
During the sealing of the sealing liner 30 to the end of 
the bottle neck 14, the polymer coated surfaces of the 
parts 50 and 52 come in contact and also seal together 
thereby providing the double thick tab portion. 

The present configuration provides a number of ad- 
vantages. It is simple to manufacture and insert into the 
cap as will be explained in detail below. It is usable in a 
wide variety of circumstances as discussed below in 
more detail in regards to FIGS. 4-9. It provides an 
improved tamper evident safety seal which can be 
cleanly removed from the bottle, thus allowing spill- 
free pouring of liquids, and improved ease in discharg- 
ing pills from a bottle over the edge of the bottle rather 
than above a "dam" of aluminum in some kind of torn 
configuration. It obviates sealing of the tab to the inte- 
rior to a plastic cap or to a plastic liner. And it provides 



The improved tamper evident safety seal 30 of the 20 a dependable tab of increased strength. 



invention includes a main body portion 32 having a 
generally circular periphery and a diameter such as to 
circumferentially seal the open mouth of the bottle 10. 
The sealing liner 30 also comprises an integral tab por- 
tion 34 connected to the main body portion 32 along a 25 
flat section 36. As best seen in FIGS. 1, 4 and 5, because 
of the flat section 36, the flexible sealing liner 30 will not 
extend to the very edge of the end of the bottle neck 
^ adjacent this flat section unless the entire safety seal 30 
is of greater diameter than the exterior diameter of the 
• bottle neck 14, as is permissible, it being also understood 
that the remainder of the periphery of the body portion 
32 of the sealing liner 30 may extend to the very edge or 
beyond of the bottle neck because of their co-circular 
configurations. 

FIG. 2 shows in cross-section a typical, conventional 
material from which the sealing disk 30 of the present 
' invention can be formed. As illustrated, the sealing liner 
30<2 may be formed of a metallic foil layer 38, desirably 
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With regard to the versatility of the present inven- 
tion, it should be understood that it is desirable for 
economical purposes to provide a sealing liner which 
can be used in a variety of environments, rather than 
having a separate production for each different type of 
environment. It will also be understood that the fewer 
layers and pieces, the less expensive the closure be- 
comes. In general there are two types of environments 
which must be taken into consideration. First is the 
environment where the contents of the bottles are liq- 
uids, and in this case the secondary seals must be liquid 
tight so that the bottle can be resealed without leakage 
after the sealing liner has been initially removed. In this 
regard, attention is invited to FIGS., 4-6. 

FIG. 4 shows a first possibility where the cap 20 is 
provided with a laminated liner 60, e.g. a foam material 
having a skin or surface coating 62, e.g. silicone. Alter- 
natively, the secondary liner 60 can be formed of paper 
or paperboard. FIG. S shows a second embodiment 



aluminum foil, provided with polymer coatings 40 on 40 using a special cap 20a, and in this case the liner can be 



-each surface and laminated to a paper layer 42. FIG. 3a 
shows a material 30b from which a deluxe version of 
increased strength may be formed including two layers 
of aluminum foil 38 coated with polymer coatings 40 
and having scrim material 44 placed therebetween, and 45 
with a paper layer 42 laminated on one surface. The 
scrim 44 is merely a thin, strong screen-like material 
suitably formed of a high melting point polymer such as 
nylon or polyester, which in the present embodiment 



formed of relatively thin paper 64 having a silicon or 
wax surface 62. FIG. 6 shows another possibility using 
a special cap 20b having one or more circular sealing 
elements 26 extending downwardly from the inside 
surface of the top wall 22b; the scaling elements 26 
obviate the need for a separate secondary seal. 

A secondary seal is not needed if the bottle contains 
pills, powder or the like. Thus, FIG, 7 shows a situation 
wherein a plastic cap 20 is used without any secondary 



serves as a reinforcing layer. It will be understood that 50 seal. In certain cases, however, it may be desirable to 



either during the formation of the laminate 30b itself, or 
even during sealing of the liner 32 to the bottle 10, the 
two layers 40 of polymer lying adjacent the scrim 44 
will melt and fuse together through the openings m the 
scrim 44. 55 

It is an important aspect of the present mvention that 
the tab 34 of the sealing liner 30 be double folded as 
shown in FIGS. 4-9. Thus, the tab portion 34 is folded 
back along a first hinge line 46 precisely at the flat 
section 36, the first hinge line 46 defimng the separation 60 
between the tab portion 34 and the body portion 32. 
The tab portion 34 is then folded again at a second hinge 
line 48 so as to divide the tab portion 34 into a first 
folded part 50 and a second folded part 52 thereby 
defining with the main body portion 32 a Z or S config- 63 
uration as best shown in FIGS. 4-9. 

As is clear from each of FIGS. 4-9, the double fold 
provides a tab portion 34 of thickness twice as great as 



use a plain foam secondary liner 60a as shown in FIG. 
8, or a wax paper or silicone paper secondary Imer 66 as 
shown in FIG. 9. It will be understood that if the second 
part 52 of the tab 34 were not folded over, the upper 
surface of the tab would be polymer coated aluminum 
38 rather than paper 42, and during the sealing opera- 
tion the tab would become adhered to the undersurface 
of the bottle cap. top wall at least in the embodiments of 
FIGS. <f-8. 

The advantages of the instant invention in relation to 
the method of manufacture and assembly will now be 
explained in conjunction with FIGS. 10-12. First and in 
general, it should be understood that the sealing liner is 
initially independent of the bottle and ready to be 
shipped to the bottler and subsequently assembled me- 
chanically to the bottle by the bottler. The sealing liners 
must therefore be captured in the bottle caps so that 
they can be handled either by hand or mechanically. 
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After the bottler has filled the bottle, the cap is mechan- 
ically placed on the bottle and securely tightened 
thereon. The combined closure, i.e. cap and sealing 
liner, is introduced into a high frequency tunnel, 
thereby causing the polymer coated aluminum foil to 5 
fuse to the upper end of the bottle neck to close the 
mouth of the bottle, and thereby provide a tamper evi- 
dent safety seal When the cap is removed by the cus- 
tomer, the aluminum foil tamper evident seal remains 
adhered to the bottle with the tab attached for subse- 10 
quent removal. Normally, the cap will also have a foam 
or pulp secondary seal as pointed above in order to seal 
the bottle after the tamper evident seal has been re- 
moved. 

The present invention provides a method of making a IS 
fold back aluminum tab on existing round punch equip- 
ment, thereby providing the following advantages. 
There is no need to duplicate existing installation equip* 
ment The body of the seaUng liner is stamped at the 
same time and with the same round die as the folded 20 
over tab portion, so there is no need to align, position, 
transfer or handle a separate tabbed foil piece. One 
punching operation serves to punch out the sealing liner 
and tab, pierce the secondary liner material, e.g. foam or 
pulp or paperboard, therebelow and transport or force 25 
these two seals into a cap stationed below the punch at 
the end of its stroke. This eliminates operational prob- 
lems with regard to handling, positioning, etc., and 
improves accuracy, efficiency, economy and quality of 
product 30 

With reference to FIG. 10, a roll 80 of stock material 
according to FIG. 2 or FIG, 3a is unrolled to provide a 
layer of stock sealing liner material 82 above a layer 84 
of secondary liner stock, e.g. foam unrolling from a roll 
86. Both layers 82 and 84 advance at the same rate to a 35 
stamping and assembly station 88. Unfilled caps 20 are 
passed at the same rate below a die 90 while the layers 
82 and 84 pass above the die 90 and below a punch 92, 
it of course being understood that the outer diameter of 
the punch elements 92 corresponds to the inner diame- 40 
ter of the die 90, and both are of a size so as to form 
generally circular sealing liners of the necessary diame- 
ter to fit within the caps 20 and seal the mouths of the 
intended bottles. 

Noting FIGS, lla, lib and 12, it is seen that the foil 45 
stock 82 is folded over before the stamping operation 
along each edge. This folding is shown schematically at 
location 87 in FIG, 10. 

The sized punch 92 pierces through both the foil 
layer 82 and the foam layer 84 and forces the disk- 50 
shaped sealing hners directly into the interior of the cap 
as best illustrated in FIGS, lla and 11^. As shown, it is 
desirable to stamp two circles or seals as shown in FIG. 
12, because the second seal can be placed between the 
edges of the first row of circles, and thereby provide a 55 
more economical use of the starting materials. 

It should be noted that the position of the aluminum 
foil 82 in relation to the foam tape 84 is not haphazard. 
In order to maintain the first hinge 46 so that it will 
remain intact during the punching operation, it is neces- 60 
sary that the fold line 94 (see FIG. 12), which creates 
the flat portion 36 and the first hinge line 46 in the 
sealing liner, be away from the edge 96 of the hole 
which is to be pierced in the foam 84. The shaded area . 
98 between the edge 94 and the edge 96 can be no wider 65 
than the depth of the bottle thread. It is seen that the 
shape of the tab portion 34 is complementary to the 
shape of the body portion 32 of the sealing liner in the 



area adjacent the first hinge line as defined by the edge 
94 in FIG. 12. 

It will be obvious to those skilled in the art that vari- 
ous changes may be made without departing from the 
scope of the invention and the invention is not to be 
considered limited to what is shown in the drawings and 
described in the specification. 

What is claimed is: 

1. A sealing liner for a plastic bottle cap, convertible 
to an improved tamper evident safety seal for a bottle, 
comprising 

a main body portion having a generally circular pe- 
riphery and a diameter such as to circumferentially 
seal the open mouth of a bottle to which said liner 
is to applied, a section of the periphery of said 
sealing liner body portion being fiat; 

an integral tab portion connected to said main body 
portion at said flat section and folded back along a 
first hinge line at said flat section, said tab portion 
defining a first folded part and a second folded part 
with a second hinge line therd>etween; 

said sealing liner comprising a flexible laminate of 
polymer coated metal foil paper for placement in a 
plastic bottle cap with said polymer coated metal 
foil of said main body portion facing downwardly 
and said paper facing upwardly, and said tab por- 
tion overlaying said paper of said main body por- 
tion; 

said tab portion being folded about said second hinge 
Une so as to define with said main body portion a Z 
or S configuration in cross-section with paper sur- 
faces of said main body portion and said first tab 
part in face-to-face contact, and polymer coated 
foil surfaces of said first and second tab parts in 
face-to-face contact. 

2. A sealing liner in accordance with claim 1 wherein 
said main body portion and tab portion are simulta- 
neously stamped from a double folded sheet of said 
laminate, the shape of said tab portion being comple- 
mentary to the shape of said body portion adjacent said 
first hinge line. 

3. A sealing liner in accordance with claim 1 wherein 
said laminate comprises a first said polymer caoted 
metal foil, a sheet of scrim mcteriai and a second poly- 
mer coated metal foil, as well as said paper, with said 
scrim material between said first and second metal foils. 

4. A sealing liner in accordance with claim 1 wherein 
said metal foil is aluminum foil. 

5. The combination of a plastic bottle cap and a seal- 
ing liner, said sealing liner being convertible to an im- 
proved tamper evident safety seal for a bottle, compris- 
ing; 

a plastic bottle cap having a top wall and an internally 
threaded downwardly depending circular side 
wall; and 

a flexible sealing liner including a main body portion 
having a generally circular periphery and a diame- 
ter such as to circumferentially seal the open mouth 
of a bottle to which said liner is to applied, a section 
of the periphery of said sealing liner body portion 
being flat; 

an integral tab portion connected to said main body . 
portion at said flat section and folded back along a 
first hinge Une at said flat section, said tab portion 
defining a first folded part and a second folded part 
with a second hinge line therebetween; said liner 
comprising a flexible laminate of polymer coated 
metal foil and paper positioned within said bottle 
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cap with said paper facing upwardly toward said 
bottle cap top wall, and said tab portion overlaying 
said paper of said main body portion; 
said tab portion being folded about said second hinge 
line so as to define with said main body portion a Z S 
or S configuration in cross-section with paper sur- 
faces of said main body portion and said Hist tab 
part in face-to-face contact, and polymer coated 
foil surfaces of said first and second tab parts in 
face-to-face contact. 10 

6. The combination of claim 5 wherein said main 
body portion and tab portion are simultaneously 
stamped from a double folded sheet of said laminate, the 
shape of said tab portion being complementary to the 
shape of said body portion adjacent said first hinge line. 15 

7. The combination of claim 5 wherein said laminate 
comprises a first said polymer coated metal foil, a sheet 
of scrim material and a second polymer coated metal 
foil, as well as said paper, with said scrim material be- 
tween said first and second metal foils. 20 

8. The combination of claim 5 wherein said metal foil 
is aluminum foil. 

9. The combination of claim 5 wherein said bottle cap 
is formed of polyethylene or polypropylene. 

10. The combination of claim 5 further comprising a 25 
second liner disposed between said bottle cap top wall 
and said sealing liner, said second liner comprising a 
circular disc of pulp, paperboard or foam plastic. 

11. The combination of claim 5 wherein said bottle 
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tion, said tab portion defining a first folded part and 
a second folded part with a second hinge line there- 
between; said sealing liner comprising a flexible 
laminate of polymer coated metal foil and paper 
between said bottle cap top wall and the open 
mouth of said bottle with said polymer coated 
metal foil of said main body portion facing down- 
wardly and being peripherally sealed to said upper 
end of said bottle neck and said paper facing up- 
wardly, and said tab portion overlaying said paper 
of said main body portion; said tab portion being 
folded about said second hinge line so as to define 
with said main body portion a Z or S configuration 
in cross-section with paper surfaces of said main 
body portion and said first tab part in facc-to-face 
contact, and polymer coated foil surfaces of said 
first and second tab parts being heat-sealed to- 
gether to provide said tab portion with a double 
thickness relative to said main body portion. 

13. A safety sealed bottle according to claim 12, 
wherein said main body portion and tab portion are 
simultaneously stamped from a double folded sheet of 
said laminate, the shape of said tab portion being com- 
plementary to the shape of said body portion adjacent 
said first hinge line. 

14. A safety sealed bottle according to claim 12, 
wherein said laminate comprises a first said polymer 
coated metal foil, a sheet of scrim material and a second 



cap top wall is configured along its interior surface to 30 polyncr coated metal foil, as well as said paper, with 



said scrim material between said first and second metal 
foils. 

15. A safety sealed bottle according to claim 12, 
wherein said metal foil is aluminum foil. 
35 16. A safety sealed botde according to claim 12, 
wherein said bottle cap is formed of polyethylene or 
polypropylene. 

17. A safety sealed bottle according to claim 12, fur- 
ther comprising a second liner disposed between said 
wall, said bottle cap being screwed onto the neck 40 bottle cap top wall and said sealing liner, said second 
of said bottle; liner comprising a circular disc of pulp, paperboard or 

a flexible sealing liner including a main body portion foam plastic, 
having a generally circular periphery and a diame- 18. A safety sealed bottle according to claim 12, 
ter sufficient to circumfcrentially seal the mouth of wherein said bottle cap top wall is configured along its 
said bottle, a section of the periphery of said sealing 45 interior surface to provide secondary sealing means, 
liner being flat; an integral tab portion connected to 19. A safety sealed bottle according to claim 12. 
said main body portion at said flat section and wherein said botde is formed of plastic, 
folded back along a first hinge line at said flat sec- • * * « « 



provide secondary sealing means. 

12. A safety sealed bottle having a removable cap and 
a tamper evident safety seal comprising 
a bottle containing a product in liquid, particulate or 
tablet form, having a body portion and an exter- 
nally threaded neck portion terminated in an upper 
end defining an open mouth; 
a plastic bottle cap having a top wall and an internally 
threaded downwardly depending circular side 
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